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DETAILED ACTION 

Continued Examination Under 3 7 CFR LI 14 

1 . A request for continued examination under 37 CFR 1 . 114, including the fee set forth in 37 CFR 
1. 17(e), was filed in this application after final rejection. Since this application. is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1. 17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 30 October 2006 has been entered. 

Response to Arguments 

2. Applicant's arguments filed 30 October 2006 have been fully considered but they are not 
persuasive. Applicant's arguments have been fully addressed in the Advisory Action mailed 1 7 
November 2006. The newly entered amendments to the claims are fully addressed in the prior art 
rejections set forth below. 

Claim Rejections - 35 USC § 1 03 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and die prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

4. Claims 1, 4-6, 10 and 13-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishiguro (US Patent 6,501,566 Bl) in view of obvious engineering design choice. 

Regarding claims 1 and 10: Ishiguro discloses an image processing apparatus (figures 1-5 and 
column 4. lines 8-19 of Ishiguro) comprising: 

• an input unit (figure 3(41) of Ishiguro) successively receiving, as inputs, image signals 
representing pixels (column 6, lines 23-27 and lines 40-41 of Ishiguro). 

• a determining unit (figure 3(42); figure 4; column 6, lines 47-5 1 ; and column 6 ; line 64 to column 
7, line 9 of Ishiguro) determining whether an input signal represents a white pixel (column 8 ; 
lines 46-53 of Ishiguro). Input pixels are error corrected and placed into one of four possible 
locations (figure 8 and column 8. lines 41-48 of Ishiguro). Since the groupings are evenly 
distributed, a white pixel (D=0) will necessarily be placed within the first group (D : =0~41) since 
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the error to be distributed will not exceed 4-4 1 . In figure 8 of Ishiguro, it can be seen that 1 26- 
85-41 (second group (D 5 =42~126)); 21 1-1 70-41 (third group (D'= 127-21 1)); and the error for 
the fourth group (D'=2 12-255) will be negative. Thus, a white input pixel will necessarily be 
grouped in the first group and processed differently from pixels that are not white, specifically 
pixels that have values D ,= 42-255. 

• an error diffusion processing unit (figure 3(43-45) and column 8, lines 46-64 of Ishiguro) which 
outputs a signal representing a white pixel (figure 8 and column 8, lines 46-53 of Ishiguro) and 
calculates an error of zero and subsequent distribution of zero error to pixels (column 8, lines 5 I- 
53 of Ishiguro (D 5 -0=0 if D ; =0)), when the input signal represents a white pixel (figure 8 and 
column 8. lines 46-53 of Ishiguro). 

• said error diffusion processing unit performs error diffusion process using a single threshold 
value (Tl) in a binarization process (pixel value P=00, 01, 10 or 11 - see column 8, lines 48-64 of 
Ishiguro) smaller than a single central value (T2=127) of possible values of said image signal 
(figure 8 and column 8, lines 46-53 of Ishiguro). 

Ishiguro does not disclose expressly that said error diffusion processing unit does not perform 
error calculation and subsequent distribution of error. 

However, it would have been an obvious engineering design choice to simply not perform the 
error and error distribution calculations when the input pixel is white. Since the error for a white pixel is 
zero, and the subsequent error values to be distributed are zero, then eliminating the steps of error 
calculation and error distribution would be an obvious design modification to make since eliminating a 
superfluous step would increase the overall speed of image processing. An additional motivation to 
perform such an obvious engineering design choice would be to enhance a particular desired level 
(column 9. lines 27-35 of Ishiguro). 

Further regarding claim 10: The apparatus of claim 1 performs the method of claim 10. 

Regarding claims 4 and 13: Ishiguro discloses that said error diffusion processing unit changes 
the threshold value in accordance with a magnitude of the signal input through said input unit (figure 8 
and column 8, lines 46-59 of Ishiguro). 

Regarding claims 5 and 14: Ishiguro discloses that said error diffusion processing unit performs 
a process of subtracting a prescribed value before distributing a calculated error (figure 5(#5): figure 
8( ci Error E" column in table); and column 8, lines 50-64 of Ishiguro), and adding the prescribed value 
before performing thresholding (figure 3(41,D,R,D ? ) and column 6, lines 64-67 of Ishiguro). 
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Regarding claim 6: Ishiguro discloses an image processing apparatus (figures 1-5 and column 4, 
lines 8-19 of Ishiguro) comprising: 

• an input unit (figure 3(4 1 ) of Ishiguro) successively receiving, as inputs, image signals 
representing pixels (column 6, lines 23-27 and lines 40-41 of Ishiguro). 

• a determining unit (figure 3(42); figure 4; column 6, lines 47-5 1; and column 6. line 64 to column 
7, line 9 of Ishiguro) determining whether an input signal represents a black pixel (column 8, 
lines 46-49 and lines 62-64 of Ishiguro). Input pixels are error corrected and placed into one of 
four possible locations (figure 8 and column 8. lines 4 1-48 of Ishiguro). Since the groupings are 
evenly distributed, a black pixel (D=255) will necessarily be placed within the fourth group 
(D ; =212~255) since the error to be distributed will not be less than -43. In figure 8 of Ishiguro, it 
can be seen that the error for the first group (D'=0-4l) will be positive; 42-85=-43 (second group 
(D : =42~126)); and 127-170=-43 (third group (D'= 127-21 1)). Thus, a black input pixel will 
necessarily be grouped in the fourth group and processed differently from pixels that are not 
black, specifically pixels that have values D 5 =0~212. 

• an error diffusion processing unit (figure 3(43-45) and column 8, lines 46-64 of Ishiguro) which 
outputs a signal representing a-black pixel (figure 8 and column 8, lines 46-48 and lines 61-64 of 
Ishiguro) and calculates an error of zero and subsequent distribution of zero error to pixels 
(column 8, lines 61-64 of Ishiguro (D'-255=0 if D I= 255)), when the input signal represents a 
black pixel (figure 8 and column 8, lines 46-48 and lines 61-64 of Ishiguro). 

• said error diffusion processing unit performs error diffusion process using a single threshold 
value (T3) in a binarization process (pixel value P=00, 01, 10 or 1 1 - see column 8, lines 48-64 of 
Ishiguro) higher than a single central value (T2=127) of possible values of said image signal 
(figure 8 and column 8, lines 46-53 of Ishiguro). 

Ishiguro does not disclose expressly that said error diffusion processing unit does not perform 
error calculation and subsequent distribution of error. 

However, it would have been an obvious engineering design choice to simply not perform the 
error and error distribution calculations when the input pixel is black. Since the error for a black pixel is 
zero, and the subsequent error values to be distributed are zero, then eliminating the steps of error 
calculation and error distribution would be an obvious design modification to make since eliminating a 
superfluous step would increase the overall speed of image processing. An additional motivation to 
perform such an obvious engineering design choice would be to enhance a particular desired level 
(column 9, lines 27-35 of Ishiguro). 
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Regarding claim 15: Ishiguro discloses an image processing apparatus (figures 1-5 and column 
4, lines 8-19 of Ishiguro) comprising: 

• an input unit (figure 3(4 1) of Ishiguro) successively receiving as inputs 5 image signals 
representing pixels (column 6 ? lines 23-27 and lines 40-41 of Ishiguro). 

• a determining unit (figure 3(42); figure 4; column 6, lines 47-5 1; and column 6, line 64 to column 
7, line 9 of Ishiguro) determining whether an input signal represents a white pixel or a black pixel 
(column 8, lines 46-53 and lines 62-64 of Ishiguro). Input pixels are error corrected and placed 
into one of four possible locations (figure 8 and column 8, lines 4 1-48 of Ishiguro). Since the 
groupings are evenly distributed, a black pixel (D=255) will necessarily be placed within the 
fourth group (D T =2 12-255) since the error to be distributed will not be less than - 43 . In figure 
8 of Ishiguro, it can be seen that the error for the first group (D : =0~41 ) will be positive; 

42 _85 = -43 (second group (D ; =42-126)); and 127-170=-43 (third group (D =127-21 1)). 
Thus, a black input pixel will necessarily be grouped in the fourth group and processed differently 
from pixels that are not black, specifically pixels that have values D ? =0-2 12. Further, a white 
pixel (D=0) will necessarily be placed within the first group (D'=0-4 1 ) since the error to be 
distributed will not exceed +41 . In figure 8 of Ishiguro, it can also be seen that 1 26-85=4 1 
(second group (D 5 =42-126)); 21 1-170=41 (third group (D ? =127~21 1)); and the error for the 
fourth group (D ? =2 12-255) will be negative. Thus, a white input pixel will necessarily be 
grouped in the first group and process-ed differently from pixels that are not white, specifically 
pixels that have values D '=42-255. 

• an error diffusion processing unit (figure 3(43-45) and column 8, lines 46-64 of Ishiguro) which 
outputs a signal representing the white pixel (figure 8 and column 8, lines 46-53 of Ishiguro) or 
the black pixel (figure 8 and column 8, lines 46-48 and lines 6 1 -64 of Ishiguro) and calculates an 
error of zero and subsequent distribution of zero error to pixels (column 8, lines 5 1-53 (D 7 -0=0 if 
D ; =0) and lines 61-64 of Ishiguro (D'-255=0 if D'=255)), when the input signal represents the 
white pixel (figure 8 and column 8, lines 46-53 of Ishiguro) or the black pixel (figure 8 and 
column 8, lines 46-48 and lines 61-64 of Ishiguro). 

• said error diffusion processing unit performs error diffusion process using a single threshold 
value (Tl, T2, or T3 in figure 8 of Ishiguro, depending upon relationship between input and 
threshold, value) in a binarization process (pixel value P=()0, 01, 10 or 1 I - see column 8, lines 
48-64 of Ishiguro) and changes the threshold value based on a relationship between the input and 
the threshold value (figure 8 and column 8, lines 46-64 of Ishiguro), wherein the relationship is 
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that the threshold value increases depending on the increase of the input (column 8, lines 46-53 of 
Ishiguro). The threshold value selected depends upon which group the input pixel falls within, 
and thus which threshold the input pixel is closest to. 

Ishiguro does not disclose expressly that said error diffusion processing unit does not perform 
error calculation and subsequent distribution of error if the input signal is a white pixel or a black pixel. 

However, it would have been an obvious engineering design choice to simply not perform the 
error and error distribution calculations when the input pixel is a white pixel or a black pixel. Since the 
error for a white pixel is zero and the error for a black pixel is zero, and the subsequent error values to be 
distributed are zero, then eliminating the steps of error calculation and error distribution would be an 
obvious design modification to make since eliminating a superfluous step would increase the overall 
speed of image processing. An additional motivation to perform such an obvious engineering design 
choice would be to enhance a particular desired level (column 9, lines 27-35 of Ishiguro). 

Regarding claim 16: Ishiguro discloses that said error diffusion processing unit performs error 
diffusion process using a threshold value (Tl) in a binanzation process (pixel value P=00, 01, 10 or 1 1 - 
see column 8, lines 48-64 of Ishiguro) smaller than a central value (T2= 127) of possible values of said 
image signal when the input signal represents the white pixel (figure 8 and column 8, lines 46-53 of 
Ishiguro). 

Regarding claim 17: Ishiguro discloses that said error diffusion processing unit performs error 
diffusion process using a threshold value (T3) in a binanzation process (pixel value P=00 ; 01, 10 or 1 1 - 
see column 8, lines 48-64 of Ishiguro) higher than a central value (T2=I27) of possible values of said 
image signal when the input signal represents the black pixel (figure 8 and column 8, lines 46-53 of 
Ishiguro). ." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to James A. Thompson whose telephone number is 571-272-7441 . The examiner can 
normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, David 
K. Moore can be reached on 571-272-7437. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 



CANADA) or 571-272-1000. 




James A. Thompson 
Examiner 

Technology Division 2625 
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